Microquantitative determination of intra-acinar distribution profiles of low-Km and high-Km aldehyde dehydrogenase activity in rat liver.
Microquantitative measurements of total and of low-Km aldehyde dehydrogenase (ALDH) activity with millimolar and micromolar concentrations of acetaldehyde and propionaldehyde were carried out on the livers of male and female rats. Lyophilized cryostat sections of liver parenchyma were microdissected along the entire sinusoidal length from the terminal afferent vessels to the terminal efferent venule. ALDH activity was measured in a microbiochemical assay using the oil-well technique with luminometric determination of NADH. On the basis of single measurements, mean values of total, low-Km and high-Km ALDH activity could be calculated and the specific distribution patterns graphically demonstrated. The two substrates acetaldehyde and propionaldehyde yielded similar values of ALDH activity, the intraacinar distribution profiles of which showed characteristic sex differences. In the liver of the male rat high-Km ALDH activity has two flat peaks in the periportal and the perivenous area, while low-Km ALDH activity is almost evenly distributed throughout the acinus. In the livers of female rats, both high-Km and low-Km ALDH activity shows a continuous gradient which decreases from the periportal to the perivenous zone (pp/pv = 1.4:1). It was therefore possible to demonstrate that the maxima of alcohol dehydrogenase activity and of low-Km ALDH activity are localized in opposite parts of the liver acinus of the female rat. This heterotopy should have consequences with respect to hepatotoxicity after alcohol ingestion.